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（1）对 GLA4、JFZ 及其正反交 F1 和 7 个高垩白率与 3 个低垩白率的重组
自交系株系的稻米垩白观测结果表明，GLA4 与高垩白率株系的垩白粒率和垩白




（2）运用双向电泳技术分析比较开花后第 18 天的 GLA4 和 JFZ 及其正反
交 F1 代籽粒的 2-DE 蛋白质图谱，结果表明每块胶上可检测到稳定表达的蛋白质












粒发育过程中 GLA4 中 GBSSI 表达量均高于 JFZ，表明水稻垩白的形成可能跟
该酶的表达量有关。 
 




























Rice chalkiness is an important indicator of evaluating rice quality. The 
mechanism of the chalkiness formation was studied by the proteomics, which can 
contribute to reduction of rice chalkiness occurrence and the development of fine 
quality rice variety. A recombinant inbred lines (RIL12) population derived from the 
cross of “Guangluai 4 (GLA4)” with high chalkiness and “Jiafuzhan (JFZ)” with low 
chalkiness was constructed. In order to discover the proteins associated with rice grain 
chalkiness and gain some useful information about the formation of chalkiness, a 
proteomics study was performed on the endosperm of parents, their F1 hybrid and the 
F12 high-generation RILs which showed large differences in chalkiness. The main 
results were shown as following: 
(1) Rice chalkiness were measured on the seeds of GLA4, JFZ and their 
reciprocal cross F1, 7 high chalky RILs and 3 low chalky RILs. The results showed 
that the percentage of chalky grains and chalkiness in GLA4 and high chalky RILs 
were both high, indicating more than 90% of chalky grains and more than 32% of the 
chalkiness ; while the percentage of chalky grains and chalkiness in JFZ and low 
chalky RILs were both low, exhibiting less than 18% of chalky grainand less than 7% 
of the chalkiness . In the reciprocal cross F1, the percentage of chalky grain was 
medium between their parents, but the chalkiness was low and trended to low 
chalkiness parent JFZ relatively. These results suggested that rice chalkiness was 
mainly affected by genetic factors. 
 (2) Different expression of grain proteins at 18-day after flowering between 
GLA4 and JFZ and their reciprocal cross F1 were analysed by using two-dimensional 
electrophoresis. The results showed about 800 spots could be detected on each 2-DE 
map and 51 differential proteins were found between the parents. Most of these spots 
could be detected in the reciprocal cross F1, and the protein expression amount of 
















 (3) Total 18 common differential proteins were found between the parents and 
RILs by protomics, 15 protein spots among them were identified through LC-MS/MS 
mass spectrometry. The proteins identified included granule-bound starch synthase 
(GBSSI), soluble starch synthase (SSI) and G-1-P adenylyltransferase large subunit 
(AGPP SH2). These three enzymes were the key regulatory enzyme in the starch 
biosynthetic pathway, which regulated the synthesis of amylose and amylopectin. The 
result suggested that chalkiness might be related to the synthesis of starch in rice 
endosperm.  
(4) Proteomics was applied to analyse the dynamic changes of grain proteins 
between GLA4 and JFZ during four different developmental periods. The results 
showed that with the continuous development of rice grain, grain proteins in the 
parents showed a decreasing trendence. In the early developmental period, the number 
of total proteins in JFZ was higher than GLA4, while the total proteins of parents in 
the late period were kept in the same level. It suggested that the amount of proteins 
was likely associated with the formation of chalkiness in rice grain endosperm. 
During the grain development periods, the expression amount of GBSSI in GLA4 was 
all higher than JFZ, suggesting that chalkiness might be relative to the expression 
pattern of this enzyme. 
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